Introduction
A continuous function f u iv is a complex-valued harmonic function in a complex domain C if both u and v are real harmonic in C. In any simply connected domain D ⊆ C, we can write f h g, where h and g are analytic in D. We call h the analytic part and g the coanalytic part of f. A necessary and sufficient condition for f to be locally univalent and orientationpreserving in D is that |g z | < |h z | in D, see 1 .
Denote by H the class of functions f h g which are harmonic univalent and orientation-preserving in the open unit disk U {z : |z| < 1} so that f h g is normalized by f 0 h 0 f z 0 − 1 0. Therefore, for f h g ∈ H, we can express h and g by the following power series expansion:
Observe that H reduces S, the class of normalized univalent analytic functions, if the coanalytic part of f is zero.
For f h g given by 1.1 and n > −1, Murugusundaramoorthy 2 defined the Ruscheweyh derivative of the harmonic function f h g in H by
Analogously, we studied the linear operator Ω λ defined on the harmonic function f h g by
where
We will define subclasses of normalized harmonic functions obtained by the Hadamard product and using the fractional derivative.
Main results
Let h and g be analytic in U. Let P H stand for harmonic functions f h g so that Re f > 0, z ∈ U and f 0 1. If the function f z f z h g belongs to P H for the analytic and normalized functions
then the class of functions f h g is denoted by P 0 H 6 .
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The function
is analytic on U when α is a complex number different from
H α the class of functions defined by
Therefore,
, with a n , b n being the coefficients of
2.5
Conversely, for any function f such that
as Ω λ F Ω λ f * t α t α , we obtain that
Therefore, 
Theorem 2.2. A function Ω λ F of the form 2.4 belongs to P λ,0 H α , if and only if
H α , then from Theorem 2.1,
and
2.14
Conversely, if the function Ω λ F Ω λ H Ω λ G of the form 2.4 satisfies 2.10 , then by Theorem 2.1 Ω λ h Ω λ g ∈ P H and the following function holds:
Then by Theorem 2.1, Proof.
H α and let μ ∈ 0, 1 . Then 
H .
2.17
Since P 0 H is compact, see 6 ,
2.18
Hence by Theorem 2.1, Ω λ F ∈ P λ,0 H α , therefore P λ,0 H α is compact.
Theorem 2.4. If
Ω λ F Ω λ H Ω λ G ∈ P
